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54) CONNECTION UNIT FOR INK-JET RECORDING DEVICE 
57)Abstract: 

PROBLEM TO BE SOLVED: To provide a connection unit for 
applying ink while maintaining a negative pressure in a recording 
lead, and preventing leakage of the ink in an ink storage chamber or 
ivaporation of an ink solvent. 

50LUTI0N: This device comprises an ink storage chamber 2 
ilongating in the vertical direction formed on one side, and a negative 
iressure generating part 3 formed on the other side, an atmosphere 
ommunication connection opening 4 and an ink inflow connection 
tpening 5, each comprising a cylindrical member for connection with 
ie outside, formed in the upper part and the lower part of the ink 
torage chamber 2, an ink outflow opening 6 communicating with a 
ecording head formed in the lowermost part, valve elements 10, 20 
naintained normally in a closed state by a spring and to be opened in 
he case an ink cartridge is mounted, provided in each connection 
»pening such that the ink storage chamber 2 is maintained in the sealed state by the valve elements 10, 20 
1 the case the ink cartridge is detached. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink stockroom which extends in the vertical direction, and the negative pressure 
generating section are formed. Each in the upper part of said ink stockroom, and the lower part 
The end connection for an atmospheric-air free passage which consists of a tube-like object 
which makes connection with the exterior, The connection unit for ink jet recording devices by 
which said each end connection is loaded with the valve element which opens when the end 
connection for an ink inflow is formed, and the ink tap hole which is open for free passage to a 
recording head is formed in the bottom, and normally closed valvate form voice is maintained 
with a spring and it is equipped with an ink supply means. 

[Claim 2] The connection unit for Inkjet recording devices according to claim 1 by which the 
narrow part which holds ink according to the capillary tube force is formed in said ink 
stockroom. 

[Claim 3] The connection unit for Inkjet recording devices according to claim 2 jutted out over 
the field to which said negative pressure generating section should maintain the minimum ink 
level of said ink stockroom. 

[Claim 4] The connection unit for Inkjet recording devices according to claim 1 which the 
narrow part which can prevent descent of a suspension object is formed in the field which should 
maintain the minimimi ink level of said ink stockroom, and is boiled according to the capillary 
tube force with said narrow part and said suspension object and by which the minimimi ink level 
of said ink stockroom is maintained. 

[Claim 5] The connection unit for Inkjet recording devices according to claim 1 constituted as a 
differential pressure regulating valve which opens when a film valve is held in the valve chest 
which said negative pressure generating section becomes from an ink stockroom and the crevice 
of a cross-section round shape open for free passage and the pressure of the ink of said ink tap 
hole falls to it rather than a convention. 

[Claim 6] The connection unit for ink jet recording devices according to claim 1 by which the 
filter is arranged at the upstream of said negative pressure generating section. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the connection unit which 
connects the recording head which carries out the regurgitation of the ink droplet corresponding 



to a printing signal, and an ink cartridge. 
[0002] 

[Description of the Prior Art] An ink jet recording apparatus carries the ink jet recording head 
which usually carries out the regurgitation of the ink droplet to the carriage which reciprocates in 
the paper width direction of a record form corresponding to a printing signal, and it is constituted 
so that ink may be supplied to a recording head from an external ink tank. If they are carried in 
carriage removable if ink storage containers, such as such an ink tank, are in a small recording 
apparatus, and they are in a large-sized recording apparatus, they are installed in a box and 
connected to the recording head through the ink supply tube. 

[0003] ink according [ the ink tank carried in carriage ] to reciprocation of carriage — choppy — 
etc. - in order to decrease the pressure variation to depend as much as possible, usually porosity 
material, such as sponge, is held, ink is infiltrated into this, and it is constituted. 
[0004] Moreover, also when receiving supply of ink from the mass ink bag installed in the box 
through an ink supply tube, in order to prevent change of ink ** resulting from crookedness of 
the tube by reciprocation of carriage, it is constituted so that ink may be supplied to a recording 
head through the subtank equipped with the damping function for preventing change of ink ** by 
movement of carriage. 
[0005] 

[Problem(s) to be Solved by the Invention] For this reason, only the part which holds porosity 
material if it is in the former has the problem that the device in which the pressure variation of 
the ink by rocking is prevented is needed if there is a problem of becoming large as compared 
with the size and the amount of ink which can hold weight again of an ink tank and it is in the 
latter, and structure is complicated. The place which this invention is made in view of such a 
problem, and is made into the purpose is offering the connection unit which connects the ink 
cartridge which can maintain the negative pressure condition which was concerned with 
migration of carriage and was [ that there is nothing ] suitable for printing, and can supply the 
ink of an ink cartridge to a recording head, and a recording head. 
[0006] 

[Means for Solving the Problem] In order to solve such a technical problem, it sets to this 
invention. The ink stockroom which extends in the vertical direction, and the negative pressure 
generating section are formed. Each in the upper part of said ink stockroom, and the lower part 
The end connection for an atmospheric-air free passage which consists of a tube-like object 
which makes connection with the exterior, Said each end connection is loaded with the valve 
element which opens when the end connection for an ink inflow is formed, and the ink tap hole 
which is open for free passage to a recording head is formed in the bottom, and normally closed 
valvate form voice is maintained with a spring and it is equipped with an ink supply means. 
[0007] 

[Function] In the condition that ink supply means, such as an ink cartridge, are removed, an ink 
stockroom is maintained by the seal condition by the valve element, and leakage of ink and the 
vaporization of an ink solvent are prevented. Moreover, in the condition of having been equipped 
with the ink supply means, a valve element opens, an ink stockroom is opened for free passage 
by atmospheric air, and it becomes possible from an ink tap hole to supply ink to a recording 
head, maintaining fixed negative pressure. 
[0008] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. Drawing 1 thru/or drawing 3 are what shows one example of the 



connection unit of this invention, respectively. This connection unit 1 The negative pressure 
generating section 3 v^hich the ink stockroom 2 which extends in the vertical direction in 1 side 
mentions later to the side else again is formed. In the upper part of the ink stockroom 2, and the 
lower part, each The end connection 4 for an atmospheric-air free passage which consists of a 
tube-like object which makes connection with the exterior, The end connection 5 for an ink 
inflow is formed, and the ink tap hole 6 which is open for free passage to a recording head is 
formed in the bottom. 

[0009] In this example, the negative pressure generating section 3 is made to project in the center 
section of the ink stockroom 2, and narrow part 2a which is extent which can discover the 
capillary tube force is formed in it. 

[0010] The apertures 4a and 5a for a free passage are formed in the peripheral surface at each 
end connections 4 and 5, and valve elements 10 and 20 are held in the interior by shaft 
orientations movable. In the state of clausilium, the packing 13 and 23 which consists of an 
elastic body which closes end connections 4 and 5 and the openings 12 and 22 open for free 
passage is fitted in each valve elements 10 and 20, and they are inserted in the other end side of 
the slide shafts 1 1 and 21 with which Ends 1 la and 21a project from end connections 4 and 5 at 
end connections 4 and 5 so that openings 12 and 22 may be made to **** packing 13 and 23 
with springs 14 and 24. 

[001 1] The negative pressure generating section 3 holds the passage formation member 32 which 
served as the fastener which fixes the periphery of a film valve 31 and a film valve 31 to the 
valve chest 30 which consists of an ink stockroom 2 and a crevice of a cross-section roimd shape 
open for free passage, as shown in drawing 3 , closes a field including the ink stockroom 2 with 
the film 33 equipped with ******^ and is constituted. The through tube 35 is formed in the 
location in which heights 34 counter a film valve 31 with heights 34 at the core of the valve chest 
30 again. 

[0012] Drawing 4 (a) and (b) are drawings in which dividing into a front flesh side the ink 
passage formed in the negative pressure generating section 3, respectively, and showing it. Flow 
** which flows into a filter 36 from the ink stockroom 2 and which flows and flows into the 
through-hole 39 of the valve chest 30 via passage 38 from ** and a through-hole 37, the passage 
45 which connects the through-hole 44 which goes via the passage 43 which passes a film valve 
31, and which it flows and connects **, and the through-hole 40 and through-holes 41 and 42 of 
the valve chest 30, and which flows and is open for free passage to ** and the ink tap hole 6, and 
a through-hole 42 is flowed - it flows, and it is alike with ** and open for free passage. In 
addition, the sign 46 in drawing 3 shows packing inserted in the ink tap hole 6. 
[0013] Drawing 5 shows the cross-section structure of the negative pressure generating section 3, 
the film valve 31 is formed as diaphram which uses a perimeter as a heavy-gage part, and the 
through tube 35 is ****(ed) by heights 34 with the spring 47. It is set as extent which the 
pressure of the ink to a recording head maintains negative pressure, and that suppression force 
follows this spring 47 at record actuation, and can supply ink. 

[0014] If consumption of the ink in a recording head progresses and the negative pressure of the 
ink tap hole 6 becomes large by such configuration, since the differential pressure of the front 
flesh side of a film valve 31 will become large, the film valve 31 which received the pressure of 
the ink of the ink stockroom 2 resists the energization force of a spring 47, and it separates from 
heights 34. The through tube 35 of a film valve 31 is opened wide by this, a through-hole 39 and 
a through-hole 42 are open for free passage, and ink flows into the ink tap hole 6. If ink flows 
into a recording head and the negative pressure of the ink tap hole 6 becomes small, a film valve 



31 will be forced on heights 34 by the energization force of a spring 47, and the closure of the 
through tube 35 will be carried out by heights 34. A film valve 31 repeats attachment and 
detachment with heights 34 so that the ink pressure of the ink tap hole 6 may serve as fixed 
negative pressure hereafter. 

[0015] Thus, as the constituted connection unit was shown in drawing 6 , the ink hold room 50 is 
formed in a body. The atmospheric-air free passage opening 51 is formed in the upper part, and 
the ink tap hole 52 is formed in the lower part. If the connection unit 1 is equipped with the ** 
cartridge 57 equipped with the valve elements 55 and 56 always oppressed by each with springs 
53 and 54 in the atmospheric-air free passage opening 51 and the ink tap hole 52 as shown in 
drawing 7 As shown in drawing 8 , the slide shafts 1 1 and 21 of the connection unit 1 resist 
springs 14 and 24, are pressed, each opening 12 and 22 is opened wide, and the valve elements 
55 and 56 of an ink cartridge 57 are opened wide similarly ( drawing 9 (a), (b)). 
[0016] Thereby, the ink room 50 of an ink cartridge 57 is wide opened by atmospheric air 
through a valve element 55 and a rill 58, and the ink of an ink room flows into the ink stockroom 
2 of the cormection imit 1. And a film valve 32 will open and close, and if ink is consumed by 
the recording head with printing as mentioned above, the ink of the ink stockroom 2 will be 
supplied to a recording head so that the ink of the ink tap hole 6 may serve as fixed negative 
pressure. 

[0017] Thus, if a liquid ink side falls to forming [ in the ink stockroom 2 of the connection imit 1 
] narrow part 2a as consumption of the ink of an ink cartridge 57 ( drawing 10 (I)) in which it 
filled up with the regular amount of ink at the beginning progresses and it was shovm in drawing 
10 (II), the oil level of the ink of the ink stockroom 2 will be maintained by narrow part 2a 
according to the capillary tube force of narrow part 2a. 

[0018] On the other hand, if a film valve 31 opens corresponding to the negative pressure 
generated by consumption of the ink of a recording head, since negative pressure acts on an ink 
cartridge, the ink of an ink cartridge v^ll flow into a recording head via the negative pressure 
generating section 3. 

[0019] the oil level of the ink of the ink stockroom 2 ~ a filter 36 - all the ink of an ink cartridge 
is discharged to a recording head, without supplying the ink of an ink cartridge 57 to a recording 
head ( drawing 10 (III)), and exchange inviting an ink piece within a difficuh connection unit, 
maintaining on the level H of a high order rather than a through-hole 37 desirably, ( drawing 10 
(IV)). 

[0020] On the other hand, if all the ink of a cartridge is consumed and an ink cartridge is 
removed from the connection unit 1 for exchange of ink, both the connection unit 1 , and the slide 
shafts 1 1 and 21 and valve elements 55 and 56 of an ink cartridge 57 will lose support, and will 
close it according to the energization force of springs 14, 24, 53, and 54. 

[0021] thereby, the end connection 4 for an atmospheric-air free passage of the connection unit 1 
and the end connection 5 for an ink inflow intercept - having - the vaporization of the ink 
solvent from the end connection 4 for an atmospheric-air free passage - moreover, the outflow 
of the ink from the end connection 5 for an ink inflow is prevented. 
[0022] In addition, in an above-mentioned example, although he is trying to maintain the 
minimum ink level H of the ink stockroom 2 by the capillary tube force of a narrow part, if the 
suspension object 60 which has a cross-section round shape is inserted in the upper part of the 
ink stockroom 2 as shown in drawing 1 1 (I) thru/or (IV), ink can be held on predetermined level, 
without being dependent on the capillary tube force of narrow part 2a. 

[0023] That is, in the condition that the ink of the specified quantity exists as shown in drawing 



ii (I), since the suspension object 60 is located more nearly up than narrow part 2a, it does not 
check discharge of ink. If it falls to the level H which the oil level of ink should maintain, the 
suspension object 60 will have descent prevented by narrow part 2a, and will discover the 
capillary tube force, it will be concerned with reduction of the ink of an ink cartridge 57 like the 
above-mentioned, and the oil level of the ink of the ink stockroom 2 will be maintained on level 
H that there is nothing ( drawing 1 1 (II), (III)). And this condition is maintained and the ink of an 
ink cartridge 57 is supplied to a recording head to the last ( drawing 1 1 (IV)). 
[0024] In addition, although the case where the connection unit 1 was directly equipped with an 
ink cartridge 57 in an above-mentioned example was explained, a liquid level sensor 61 is made 
to build in the height which should maintain the oil level of the ink stockroom 2 of the 
connection unit 1 , as shown in drawing 12 , and the same operation is done so even if it makes it 
connect v^th the ink tap hole 65 of the ink storage objects 64, such as an ink bag, with a tube 63 
through the liquid-sending pump 62 controlled by the liquid level sensor 61. 
[0025] In this case, it is desirable to form the opening 66 for an atmospheric-air free passage in 
the upper part of the ink stockroom 2, and to close this with the film 67 equipped with water 
repellence and permeability. 

[Effect of the Invention] As mentioned above, the ink stockroom which extends in the vertical 
direction in this invention as explained, The negative pressure generating section is formed. Each 
in the upper part of an ink stockroom, and the lower part The end connection for an atmospheric- 
air free passage which consists of a tube-like object which makes connection with the exterior. 
Since each end cormection is loaded with the valve element which opens when the end 
connection for an ink inflow is formed, and the ink tap hole which is open for free passage to a 
recording head is formed in the bottom, and normally closed valvate form voice is maintained 
with a spring and it is equipped with an ink supply means In the condition that the ink supply 
means is removed In the condition of the ink stockroom having maintained in the seal condition 
by the valve element, and could prevent leakage of ink, and the vaporization of an ink solvent, 
and having been equipped with the ink supply means A valve element opens, an ink stockroom is 
open for free passage to atmospheric air, and it becomes possible from an ink tap hole to supply 
ink to a recording head, maintaining fixed negative pressure. 
.In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the structure of the connection unit which 
cormects the recording head which carries out the regurgitation of the ink droplet corresponding 
to a printing signal, and an ink cartridge. 



PRIOR ART 



[Description of the Prior Art] An Inkjet recording apparatus carries the Inkjet recording head 
which usually carries out the regurgitation of the ink droplet to the carriage which reciprocates in 
the paper width direction of a record form corresponding to a printing signal, and it is constituted 
so that ink may be supplied to a recording head from an external ink tank. If they are carried in 
carriage removable if ink storage containers, such as such an ink tank, are in a small recording 
apparatus, and they are in a large-sized recording apparatus, they are installed in a box and 



connected to the recording head through the ink supply tube. 

[0003] ink according [ the ink tank carried in carriage ] to reciprocation of carriage — choppy — 
etc. — in order to decrease the pressure variation to depend as much as possible, usually porosity 
material, such as sponge, is held, ink is infiltrated into this, and it is constituted. 
[0004] Moreover, also when receiving supply of ink from the mass ink bag installed in the box 
through an ink supply tube, in order to prevent change of ink ** resulting from crookedness of 
the tube by reciprocation of carriage, it is constituted so that ink may be supplied to a recording 
head through the subtank equipped v^ith the damping function for preventing change of ink ** by 
movement of carriage. 

\ I 

EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, the ink stockroom which extends in the vertical 
direction in this invention as explained, The negative pressure generating section is formed. Each 
in the upper part of an ink stockroom, and the lower part The end connection for an atmospheric- 
air free passage which consists of a tube-like object which makes connection with the exterior. 
Each end connection is loaded with the valve element which opens when the end connection for 
an ink inflow is formed, and the ink tap hole which is open for free passage to a recording head 
is formed in the bottom, and normally closed valvate form voice is maintained with a spring and 
it is equipped with an ink supply means. Therefore, in the condition of the ink stockroom having 
maintained in the seal condition by the valve element, and could prevent leakage of ink, and the 
vaporization of an ink solvent, and having been equipped with the ink supply means, a valve 
element opens, an ink stockroom is open for free passage to atmospheric air, and the condition 
that the ink supply means is removed enables it to supply ink to a recording head, maintaining 
fixed negative pressure from an ink tap hole. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] For this reason, only the part which holds porosity 
material if it is in the former has the problem that the device in which the pressure variation of 
the ink by rocking is prevented is needed if there is a problem of becoming large as compared 
with the size and the amount of ink which can hold weight again of an ink tank and it is in the 
latter, and structure is complicated. The place which this invention is made in view of such a 
problem, and is made into the purpose is offering the connection unit which connects the ink 
cartridge which can maintain the negative pressure condition which was concerned with 
migration of carriage and was [ that there is nothing ] suitable for printing, and can supply the 
ink of an ink cartridge to a recording head, and a recording head. 



MEANS 



[Means for Solving the Problem] In order to solve such a technical problem, it sets to this 
invention. The ink stockroom which extends in the vertical direction, and the negative pressure 
generating section are formed. Each in the upper part of said ink stockroom, and the lower part 
The end connection for an atmospheric-air free passage which consists of a tube-like object 
which makes connection with the exterior. Said each end connection is loaded with the valve 
element which opens when the end connection for an ink inflow is formed, and the ink tap hole 



which is open for free passage to a recording head is formed in the bottom, and normally closed 
valvate form voice is maintained with a spring and it is equipped with an ink supply means. 



OPERATION 



[Function] In the condition that ink supply means, such as an ink cartridge, are removed, an ink 
stockroom is maintained by the seal condition by the valve element, and leakage of ink and the 
vaporization of an ink solvent are prevented. Moreover, in the condition of having been equipped 
with the ink supply means, a valve element opens, an ink stockroom is opened for free passage 
by atmospheric air, and it becomes possible from an ink tap hole to supply ink to a recording 
head, maintaining fixed negative pressure. 
[0008] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. Drawing 1 thru/or drawing 3 are what shows one example of the 
connection imit of this invention, respectively. This connection unit 1 The negative pressure 
generating section 3 which the ink stockroom 2 which extends in the vertical direction in 1 side 
mentions later to the side else again is formed. In the upper part of the ink stockroom 2, and the 
lower part, each The end connection 4 for an atmospheric-air free passage which consists of a 
tube-like object which makes connection with the exterior. The end connection 5 for an ink 
inflow is formed, and the ink tap hole 6 which is open for free passage to a recording head is 
formed in the bottom. 

[0009] In this example, the negative pressure generating section 3 is made to project in the center 
section of the ink stockroom 2, and narrow part 2a which is extent which can discover the 
capillary tube force is formed in it, 

[0010] The apertures 4a and 5a for a free passage are formed in the peripheral surface at each 
end cormections 4 and 5, and valve elements 10 and 20 are held in the interior by shaft 
orientations movable. In the state of clausilium, the packing 13 and 23 which consists of an 
elastic body which closes end connections 4 and 5 and the openings 12 and 22 open for free 
passage is fitted in each valve elements 10 and 20, and they are inserted in the other end side of 
the slide shafts 1 1 and 21 with which Ends 1 la and 21a project from end connections 4 and 5 at 
end connections 4 and 5 so that openings 12 and 22 may be made to **** packing 13 and 23 
with springs 14 and 24. 

[00 11] The negative pressure generating section 3 holds the passage formation member 32 which 
served as the fastener which fixes the periphery of a film valve 31 and a film valve 31 to the 
valve chest 30 which consists of an ink stockroom 2 and a crevice of a cross-section round shape 
open for free passage, as shown in drawing 3 , closes a field including the ink stockroom 2 with 
the film 33 equipped with ******^ and is constituted. The through tube 35 is formed in the 
location in wlaich heights 34 counter a film valve 31 with heights 34 at the core of the valve chest 
30 again. 

[0012] Drawing 4 (a) and (b) are drawings in which dividing into a front flesh side the ink 
passage formed in the negative pressure generating section 3, respectively, and showing it. Flow 
** which flows into a filter 36 from the ink stockroom 2 and which flows and flows into the 
through-hole 39 of the valve chest 30 via passage 38 from ** and a through-hole 37, the passage 
45 which connects the through-hole 44 which goes via the passage 43 which passes a film valve 
31, and which it flows and connects **, and the through-hole 40 and through-holes 41 and 42 of 
the valve chest 30, and which flows and is open for free passage to ** and the ink tap hole 6, and 



a through-hole 42 is flowed ~ it flows, and it is alike with ** and open for free passage. In 
addition, the sign 46 in drawing 3 shows packing inserted in the ink tap hole 6. 
[0013] Drawing 5 shows the cross-section structure of the negative pressure generating section 3, 
the film valve 3 1 is formed as diaphram which uses a perimeter as a heavy-gage part, and the 
through tube 35 is ****(ed) by heights 34 with the spring 47. It is set as extent which the 
pressure of the ink to a recording head maintains negative pressure, and that suppression force 
follows this spring 47 at record actuation, and can supply ink. 

[0014] If consumption of the ink in a recording head progresses and the negative pressure of the 
ink tap hole 6 becomes large by such configuration, since the differential pressure of the front 
flesh side of a film valve 31 will become large, the film valve 31 which received the pressure of 
the ink of the ink stockroom 2 resists the energization force of a spring 47, and it separates from 
heights 34. The through tube 35 of a film valve 31 is opened wide by this, a through-hole 39 and 
a through-hole 42 are open for free passage, and ink flows into the ink tap hole 6. If ink flows 
into a recording head and the negative pressure of the ink tap hole 6 becomes small, a film valve 
31 will be forced on heights 34 by the energization force of a spring 47, and the closure of the 
through tube 35 will be carried out by heights 34. A film valve 31 repeats attachment and 
detachment with heights 34 so that the ink pressure of the ink tap hole 6 may serve as fixed 
negative pressure hereafter. 

[0015] Thus, as the constituted connection unit was shown in drawing 6 , the ink hold room 50 is 
formed in a body. The atmospheric-air free passage opening 51 is formed in the upper part, and 
the ink tap hole 52 is formed in the lower part. If the connection unit 1 is equipped with the ** 
cartridge 57 equipped with the valve elements 55 and 56 always oppressed by each with springs 
53 and 54 in the atmospheric-air free passage opening 51 and the ink tap hole 52 as shown in 
drawing 7 As shown in drawing 8 , the slide shafts 1 1 and 21 of the connection unit 1 resist 
springs 14 and 24, are pressed, each opening 12 and 22 is opened vsdde, and the valve elements 
55 and 56 of an ink cartridge 57 are opened wide similarly ( drawing 9 (a), (b)). 
[0016] Thereby, the ink room 50 of an ink cartridge 57 is wide opened by atmospheric air 
through a valve element 55 and a rill 58, and the ink of an ink room flows into the ink stockroom 
2 of the connection unit 1 . And a film valve 32 will open and close, and if ink is consumed by 
the recording head with printing as mentioned above, the ink of the ink stockroom 2 will be 
supplied to a recording head so that the ink of the ink tap hole 6 may serve as fixed negative 
pressure. 

[0017] Thus, if a liquid ink side falls to forming [ in the ink stockroom 2 of the connection unit 1 
] narrow part 2a as consumption of the ink of an ink cartridge 57 ( drawing 10 (I)) in which it 
filled up with the regular amount of ink at the beginning progresses and it was shown in drawing 
10 (II), the oil level of the ink of the ink stockroom 2 will be maintained by narrow part 2a 
according to the capillary tube force of narrow part 2a. 

[0018] On the other hand, if a film valve 31 opens corresponding to the negative pressure 
generated by consumption of the ink of a recording head, since negative pressure acts on an ink 
cartridge, the ink of an ink cartridge will flow into a recording head via the negative pressure 
generating section 3. 

[0019] the oil level of the ink of the ink stockroom 2 - a filter 36 - all the ink of an ink cartridge 
is discharged to a recording head, without supplying the ink of an ink cartridge 57 to a recording 
head ( drawing 10 (III)), and exchange inviting an ink piece within a difficult connection unit, 
maintaining on the level H of a high order rather than a through-hole 37 desirably, ( drawing 10 
(IV)). 



[0020] On the other hand, if all the ink of a cartridge is consumed and an ink cartridge is 
removed from the connection unit 1 for exchange of ink, both the connection unit 1 , and the slide 
shafts 1 1 and 21 and valve elements 55 and 56 of an ink cartridge 57 will lose support, and will 
close it according to the energization force of springs 14, 24, 53, and 54. 
[0021] thereby, the end connection 4 for an atmospheric-air free passage of the connection unit 1 
and the end connection 5 for an ink inflow intercept - having - the vaporization of the ink 
solvent from the end connection 4 for an atmospheric-air free passage ~ moreover, the outflow 
of the ink from the end connection 5 for an ink inflow is prevented. 
[0022] In addition, in an above-mentioned example, although he is trying to maintain the 
minimum ink level H of the ink stockroom 2 by the capillary tube force of a narrow part, if the 
suspension object 60 which has a cross-section round shape is inserted in the upper part of the 
ink stockroom 2 as shovm in drawing 1 1 (I) thru/or (IV), ink can be held on predetermined level, 
without being dependent on the capillary tube force of narrow part 2a. 

[0023] That is, in the condition that the ink of the specified quantity exists as shown in drawing 
li (I), since the suspension object 60 is located more nearly up than narrow part 2a, it does not 
check discharge of ink. If it falls to the level H which the oil level of ink should maintain, the 
suspension object 60 will have descent prevented by narrow part 2a, and will discover the 
capillary tube force, it will be concerned with reduction of the ink of an ink cartridge 57 like the 
above-mentioned, and the oil level of the ink of the ink stockroom 2 will be maintained on level 
H that there is nothing ( drawing 1 1 (II), (III)). And this condition is maintained and the ink of an 
ink cartridge 57 is supplied to a recording head to the last ( drawing 1 1 (IV)). 
[0024] In addition, although the case where the connection unit 1 was directly equipped with an 
ink cartridge 57 in an above-mentioned example was explained, a liquid level sensor 61 is made 
to build in the height which should maintain the oil level of the ink stockroom 2 of the 
connection unit 1, as shown in drawing 12 , and the same operation is done so even if it makes it 
connect with the ink tap hole 65 of the ink storage objects 64, such as an ink bag, with a tube 63 
through the liquid-sending pump 62 controlled by the liquid level sensor 61. 
[0025] In this case, it is desirable to form the opening 66 for an atmospheric-air free passage in 
the upper part of the ink stockroom 2, and to close this with the film 67 equipped with water 
repellence and permeability. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing one example of the connection unit of this 
invention. 

[Drawing 2] It is the sectional view showing one example of a connection unit same as the 
above, 

[Drawing 31 It is the assembly decomposition perspective view showing one example of a 
connection unit same as the above. 

[Drawing 41 Drawing (a) and (b) are drawings showing the flow of the ink of the negative 
pressure generating section of a connection imit same as the above, respectively. 
[Drawing 51 It is drawing showing the cross-section structure of the negative pressure generating 
section same as the above, and the flow of ink. 

[Drawing 61 It is drawing showing one example of the ink cartridge suitable for a connection unit 
same as the above. 



[Drawing 71 It is drawing showing the condition that the connection unit same as the above was 
equipped with the ink cartridge, and is **. 

[Drawing 81 It is drawing showing the cross-section structure in the condition that the connection 
unit same as the above was equipped with the ink cartridge. 

[Drawing 9] Drawing (a) and (b) are the sectional views expanding and showing the condition of 
an end connection, respectively. 

[Drawing 1 01 Drawing (I) thru/or drawing (IV) are drawings showing the condition of 

consumption of the ink of a connection unit same as the above and an ink cartridge, respectively, 

[Drawing 1 11 Drawing (I) thru/or drawing (IV) are drawings showing ****** of consumption of 

other examples of a connection unit same as the above of ink, respectively. 

[Drawing 121 It is the block diagram showing other examples of application of the connection 

unit of this invention. 

[Description of Notationsi 

1 Connection Unit 

2 Ink Stockroom 
2a Narrow part 

3 Negative Pressure Generating Section 

4 End Connection for Atmospheric-Air Free Passage 

5 End Connection for Ink Inflow 

6 Ink Tap Hole 

10 20 Valve element 

11 Slide Shaft 

12 22 Opening 

13 23 Packing 

14, 24, 47, 53, 54 Spring 

30 Valve Chest 

31 Film Valve 

32 Passage Formation Member 

33 Film 

34 Heights 

35 Through Tube 

36 Filter 

57 Ink Cartridge 

60 Suspension Object 



[Translation done.] 



